Introduction {#s1}
============

Port site hernias (PSHs) are rare complications that occur in approximately 1% of all laparoscopic surgeries. With the use of bladeless, blunt-tipped entry trocars, some surgeons have argued that all port sites do not require fascial closure. Several cases of PSHs, however, have been reported recently with the use of bladeless trocars. They evaluated the incidence of PSH after robot-assisted radical prostatectomy with the fascial closure of only the midline 12-mm port site \[[@R01]\]. The development of non-bladed obturators with integrated stability sleeves allows for creation of a muscle-splitting dilated laparoscopic port site with minimal abdominal wall defects after removal of trocar sleeves \[[@R02]\]. It is recommended in literature that preventive measures should be taken to prevent PSHs after laparoscopic surgery \[[@R03]\]. Trocar site hernia (TSH) is defined as an incisional hernia which occurs after minimally invasive surgery on the trocar incision site \[[@R04]\].

Many techniques and devices have been introduced into practice to minimize the risk of port site complications, which occur in 1-6% of cases \[[@R05]\]. The PSH depends on the trocar diameter, the trocar design, pre-existing fascial defects, and the direction of the port insertion. The risk of TSH is greater in obese and bariatric patients because of the larger preperitoneal space and elevated intraabdominal pressure and some authors advise closure of holes \> 5 mm at the fascial level. The various methods for port closure after laparoscopic surgery are: 1) standard closure (via skin wound); 2) laparoscopic direct visualization fascial closure methods; 3) using a spring-loaded needle or suture passer needle; and 4) angiocatheter technique. Port site infection is a type of surgical site infection that can occur at trocar site in laparoscopic surgery. Complications related to port sites are most commonly reported to be incisional hernias \[[@R06]\].

Materials and Methods {#s2}
=====================

This is a prospective study of 200 patients who underwent different laparoscopic procedures in Department of Surgery in a single unit by a single surgeon from July 2013 to August 2015. Patients aged \> 12 and \< 70 years, without major systemic illnesses, and non-obese were included. Patients with past history of laparotomy, pregnancy, umbilical granuloma or hernia, obese, with recurrent incisional hernia, on steroids, and those unfit for laparoscopic surgery were excluded. A less than 1 cm infraumblical or supraumbilical skin incision was given according to surgery and blunt trocar (BT) (non-sharped trocar) was used to enter the abdomen for camera port. Other three ports were made of 5 mm. In group A, fascia was not closed and only skin was closed. In group B, fascial sheath was closed with absorbable vicryl 1-0 and skin was closed. In both the groups, we did not use any other instrument to open the sheath (e.g. artery forcep to separate the fat or sheath); without any handling to the sheath fibers, abdomen was entered. The results in two groups were compared using Fischer's exact test.

Results {#s3}
=======

A total of 200 patients were included, out of whom 170 underwent laparoscopic cholecystectomy, 20 underwent laparoscopic hernia repair and 10 underwent laparoscopic appendectomy. The patients were divided into two groups A and B. In all the cases, BT was used to enter the abdomen after creation of the pneumoperitoneum ([Fig. 1](#F1){ref-type="fig"}). In group A, upon completing the procedure, fascial sheath was not closed; while as in group B, sheath closure was done using standard method. In both groups, the direction for insertion of the BT was first in 90° directions then while piercing the sheath, we changed the direction of the trocar towards the pelvis so that it should not straight into the abdomen. Another thing we observed is that with the BT, you do not cut the sheath fibers just separate the fibers. But in case of sharp trocar, there will be tearing (cut) of the fibers due to which strength of the sheath fibers lost and blood supply also decreased which led to hernia formation. Only skin was closed in other three 5 mm ports. Apart from minor complaints, not much difference was observed immediately in terms of complications like PSH, bleeding, and visceral injury in these two groups. There was infection seen only in two cases in group B that was insignificant. As per the Fischer's exact test, the value came as 1.00 and P value was non-significant (\> 0.5). After the surgery, every patient was followed up within 3 - 6 months. We observed that we have not any major complications in both the groups like infection or hernia formation ([Table 1](#T1){ref-type="table"}).

![Blunt trocar (BT) was used to enter the abdomen after creation of the pneumoperitoneum.](gr-09-070-g001){#F1}

###### Complications in Two Groups

      Complications      Group A   Group B   Test   P-value
  --- ------------------ --------- --------- ------ ---------
  1   Port site hernia   0         0         1.00   \> 0.05
  2   Bleeding           0         0         1.00   \> 0.05
  3   Infection          1         2         1.00   \> 0.05

Discussion {#s4}
==========

Minimal invasive surgery or key hole surgery has become the method of preference for the treatment of uncomplicated gall bladder stones, hernia repair and appendectomies. One of the key steps in the whole procedure is creation of pneumoperitoneum, which has gotten adverse hemodynamic and physiological effects \[[@R09]\]. After laparoscopic surgery, there are chances of TSH formation but data are sparse and based mostly on retrospective studies with a short and poorly defined follow-up period. TSH is commonly seen (96%) in trocar sites of a minimum of 10 mm, located often in the umbilicus region (82%) \[[@R10]\]. The excitement to develop new techniques, to improve cosmesis and hasten recovery, has given rise to the natural orifice transluminal endoscopic surgery (NOTES), and more recently to single incision laparoscopic surgery (SILS). Furthermore, a single incision may decrease postoperative hernia rate \[[@R11]\]. It is seen that port site incisional hernia commonly occurred due to diameter of the cannula. In SILS technique, the fascial defect is larger than that in conventional laparoscopy and, in addition, multiple defects are converted to a single larger fascial defect, which increases PSH. Although it is unclear whether this technical maneuver translates into actual PSH, there are several reports in the literature that suggest that prolonged manipulation coupled with reinsertion of the port may be associated with an enhanced risk of PSH \[[@R12]\].

Newer ports and bladeless trocars have decreased the incidence of TSH to nearly 0%. These new trocars are atraumatic and split, rather than cut, muscle fibers upon entry. After removal of port, the abdominal layers contract, resulting in a defect much smaller than the trocar diameter \[[@R13]\]. In our study, we have used BT and came out with good results as there was no occurrence of PSH. We have made skin incision shorter through which we comfortably inserted the BT. Our theory is if you used sharp edge trocar of 10 mm, it will cut the fascial fibers which makes it necessary to close the defect to prevent PSH. But in BT, fascial fibers will just get separated without any cutting of the fibers. In BT, we keep the position of the trocar just perpendicular while entering into the peritoneum and after half enter, we make the BT position towards the pelvis. Even we do not handle the sheath with any instrument, e.g. with artery forcep to create the space. Though our results are different from other studies but as per our search in literature no one has mentioned about the use of BT except in few studies. Nowadays, laparoscopic surgery/minimally invasive surgery is the best choice and it causes less postoperative pain and early recovery because of minimal trauma to the patients during surgery. Two ports can be used as an alternative to the three-port laparoscopic procedure with acute appendicitis and favorable outcomes \[[@R14]\].

The choice of port closure after laparoscopy will depend on the individual patient characteristics (such as body habitus, number and size of ports), the surgeon's preference, and available resources. This choice should be individualized. For example, all ports \> 10 mm should be closed. Some 5-mm ports should be closed when the peritoneal and/or fascial defect has enlarged significantly. Enlarging the incision to allow proper closure should take precedence over obtaining a good cosmetic result. Port closure should include fascia and peritoneum and it is advised to check the abdominal side of each wound during fascial closure via the laparoscope \[[@R15], [@R16]\].

Our study shows 10 mm port created by BT without closure of the fascial sheath is not at risk for PSH, bleeding, or infection, thus suggesting using skin suturing only technique to close the ports without much manipulation in non-obese patients who under their first time laparoscopic surgery is sufficient. Our results are consistent with several previously studies. One more study used non-bladed laparoscopic trocars and concluded that it is safe with the ability to visualize dissection through the abdominal wall layers to create the smallest port dissection without bleeding or cutting muscle fibers. Taken together, the existing body of evidence indicates that the ability to split the abdominal wall musculature by trocar allows the surgeon to forego closure of the small fascial defect \[[@R02]\]. Another study documented that, access to the peritoneum via a bladeless, 12-mm visual entry trocar had no intraoperative bowel or vascular injuries, no mortality, and an extremely low rate of TSH (0.2%). In addition, the study reported that Endopath trocar system, reduces TSHs, decreases bowel obstruction, and eliminates the need for time-consuming fascial closure \[[@R17]\].

In conclusion, every attempt should be made to ensure the proper closure of port sites. Otherwise, the morbidity associated with a PSH will negate the expected benefits of the intended minimally invasive surgery. Our data suggest that non-obese patients undergoing their first laparoscopic surgery with 10 mm port created by trocar may not need fascia closure.
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